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(54) HEATING DEVICE AND IMAGE FORMING APPARATUS

(57) A heating device according to an embodiment
generally includes heat generating parts and tempera-
ture sensors. The heat generating parts are divided into
a plurality of blocks, so that the plurality of heat generating
parts are arranged with a gap therebetween on a sub-
strate in each block. With a temperature detection region

provided in each block, the temperature sensors are pro-
vided corresponding to the heat generating parts with the
gaps being avoided. The temperatures of the heat gen-
erating parts are detected by the temperature sensors
that are less in number than the plurality of heat gener-
ating parts.
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Description

FIELD

[0001] Embodiments described herein relate generally
to a temperature detection technique in a heating device.

BACKGROUND

[0002] Conventionally known as a heating device is a
fixing device for heating a sheet using a plate-shaped
heat generating member. This fixing device is configured
such that the surfaces of the plate-shaped heat generat-
ing member and a pressure roller face each other. This
fixing device is configured such that the plate-shaped
heat generating member is in contact with the inner sur-
face of an endless belt and the opposite surface of the
endless belt is in contact with a first surface of a sheet,
thereby heating the sheet via the endless belt. This fixing
device is also configured such that the pressure roller
and the second surface of the sheet are in contact with
each other, allowing the plate-shaped heat generating
member and the pressure roller to apply pressure there-
to. This allows the fixing device to fix a toner image trans-
ferred to the sheet onto the sheet.
[0003] Some fixing devices employ a ceramic heater
as a heat generating member.
[0004] A sheet width direction refers to a direction or-
thogonal to a sheet conveyance direction. In a conven-
tional technique, a plurality of heat generating parts are
formed on a ceramic substrate and arranged in a sheet
width direction. The conventional technique prevents un-
necessary heat generation by controlling the energiza-
tion of the heat generating parts depending on the size
of a sheet to be subjected to a fixing treatment.
[0005] According to a first conventional technique, a
number of heat generating parts of the same width are
formed and arranged in the sheet width direction. The
first conventional technique collectively performs
ON/OFF control, on the basis of the detected tempera-
ture of the endless belt, to the output from a group of heat
generating parts located at a location corresponding to
the size of an image to be formed.
[0006] In the first conventional technique, since the
temperature of the endless belt is detected to collectively
adjust the output from the group of heat generating parts,
it is not possible to adjust the temperatures of a plurality
of regions in the sheet width direction. Thus, in the first
conventional technique, it is not possible to perform such
control that the center portion in the sheet width direction
provides high output and end portions provide low output
because the sheet does not pass therethrough, while
monitoring the detected temperatures of the respective
center portion and end portions. That is, the first conven-
tional technique has a possibility of making an improve-
ment in that finer control can be performed to the amount
of heat generation in the sheet width direction.
[0007] On the other hand, in a second conventional

technique, a number of heat generating parts of the same
width are formed and arranged in the sheet width direc-
tion. In the second conventional technique, on the rear
surface of the ceramic substrate on which no heat gen-
erating parts are formed, a thermistor is brought into con-
tact with a region across two heat generating parts in
plan view that are located at the center in the sheet width
direction and detects temperatures. In the second con-
ventional technique, the output of the group of heat gen-
erating parts located at a location corresponding to the
size of a sheet is collectively adjusted on the basis of the
aforementioned detected temperature.
[0008] The second conventional technique detects
one point on the ceramic substrate and collectively ad-
justs the output of the group of heat generating parts.
Thus, in the second conventional technique, it is not pos-
sible to perform such control that the group of heat gen-
erating parts at the center portion in the sheet width di-
rection provides high output and the groups of heat gen-
erating parts at end portions provide low output, while
monitoring the detected temperature of the group of heat
generating parts at the respective portions.
That is, the second conventional technique has a possi-
bility of making an improvement in that finer control can
be performed to the amount of heat generation in the
sheet width direction.
[0009] In a third conventional technique, the widths of
heat generating parts are different depending on the re-
spective locations. Of the heat generating parts arranged
side by side in the sheet width direction, the width of the
first heat generating part at the center corresponds to the
width of A5 size. The total value of the width of a pair of
second heat generating parts located on both outer sides
of the first heat generating part and the width of the first
heat generating part is set to be equal to the width of A4
size. The total value of the width of a pair of third heat
generating parts located on both outer sides of the sec-
ond heat generating parts and the width of the first and
second heat generating parts is set to be equal to the
width of A4-R size.
[0010] In the third conventional technique, on the rear
surface of the ceramic substrate on which no heat gen-
erating parts are formed, a thermistor is brought into con-
tact with a location which overlaps each of the first to
third heat generating parts in plan view and detects the
temperature of each location. In the third conventional
technique, the first to third heat generating parts provide
output depending on the sheet size and the output is
adjusted on the basis of the each detected temperature
mentioned above.
[0011] In the third conventional technique, for the sheet
of A5 size, the first heat generating part provides high
output, while for the sheet of A4 size, the first and second
heat generating parts (three heat generating regions)
provide high output. In the third conventional technique,
the heat generating regions on the ceramic substrate in
the sheet width direction are roughly divided. However,
the heat generating parts are one continuous resistive
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member, and thus no consideration is given to a config-
uration like a plurality of heat generating groups with gaps
therebetween.

DESCRIPTION OF THE DRAWINGS

[0012]

FIG. 1 is a diagram schematically illustrating an im-
age forming apparatus according to an embodiment;
FIG. 2 is a diagram illustrating a configuration of a
fixing device according to an embodiment;
FIG. 3 is a diagram illustrating a configuration exam-
ple of a heat generating mechanism of a fixing device
according to an embodiment;
FIG. 4 is an expanded diagram illustrating the heat
generating mechanism shown in FIG. 3 and a dia-
gram showing an example of a temperature distri-
bution;
FIG. 5 is a diagram illustrating an example location
of a temperature sensor;
FIG. 6 is a diagram illustrating an example location
of a temperature sensor;
FIG. 7 is a diagram illustrating a temperature detec-
tion region set on an endless belt according to a sec-
ond embodiment;
FIG. 8 is a diagram illustrating blocks of resistive
members of a modified example according to a third
embodiment; and
FIG. 9 is a diagram illustrating a configuration of a
fixing device according to a fourth embodiment.

DETAILED DESCRIPTION

[0013] A heating device according to an embodiment
generally includes heat generating parts, and tempera-
ture sensors. The heat generating parts are divided into
a plurality of blocks, so that a plurality of heat generating
parts are arranged with a gap therebetween on a sub-
strate in each block. There are temperature detection
regions in respective blocks, and the temperature sen-
sors are provided corresponding to the heat generating
parts with the gaps being avoided. The temperature sen-
sors that are less in number than the plurality of heat
generating parts detect the temperatures of the heat gen-
erating parts.
[0014] Preferably, the temperature detection region of
the temperature sensor is a portion corresponding to the
heat generating part in a travel direction of a heated body
to be heated by the heat generating part.
[0015] Preferably, the plurality of blocks comprise: a
first block having a greatest number of the heat generat-
ing parts among the blocks; and a second block having
the heat generating parts less in number than the heat
generating parts that constitute the first block, and the
temperature detection region of the second block is lo-
cated closer to the first block than to a center location of
the second block in an arrangement direction of the first

block and the second block.
[0016] Preferably, in an arrangement direction of the
blocks, the temperature detection region in a predeter-
mined block is located closer to one block having a great-
er number of the heat generating parts among both
blocks adjacent to the predetermined block.
[0017] Preferably, if a first block having a greatest
number of the heat generating parts among the blocks
includes an odd number of the heat generating parts, the
temperature detection region of the first block is provided
corresponding to the heat generating part at a center in
an arrangement direction of the heat generating parts;
and if the first block includes an even number of the heat
generating parts, the temperature detection region of the
first block is provided corresponding to either one of two
heat generating parts with a gap interposed therebe-
tween, the gap being located at the center in the arrange-
ment direction of the heat generating parts.
[0018] In general, an image forming apparatus accord-
ing to an embodiment includes a fixing device. The fixing
device includes: an endless rotational body; a heating
member having a substrate and a plurality of heat gen-
erating parts which are divided into a plurality of blocks
and which are arranged side by side in each block on the
substrate with a gap between the heat generating parts,
the heating member being provided on an inner side of
the endless rotational body; temperature sensors which
each have a temperature detection region provided in
each of the blocks corresponding to the heat generating
parts with the gap being avoided, the temperature sen-
sors less in number than the heat generating parts de-
tecting the temperatures of the heat generating parts;
and a pressure element which faces the heating member
via the endless rotational body and which forms a nip
configured to press a sheet in conjunction with the end-
less rotational body. The fixing device is configured to fix
an image transferred to a sheet onto the sheet.
[0019] An image forming apparatus and a fixing device
according to an embodiment will now be described below
with reference to the drawings.

(First Embodiment)

[0020] FIG. 1 is a schematic diagram illustrating an im-
age forming apparatus according to an embodiment. The
image forming apparatus 1 has a reading unit R, an image
forming unit P, and a paper cassette unit C. The reading
unit R reads a document sheet placed on a platen by a
CCD (Charge-Coupled Device) image sensor to thereby
convert an optical signal into digital data. The image form-
ing unit P acquires a document image read in the reading
unit R or print data from an external personal computer,
and forms and fixes a toner image on a sheet.
[0021] The image forming unit P has a laser scanning
section 200, and photoconductor drums 201Y, 201M,
201C, and 201K. The laser scanning section 200 has a
polygon mirror 208 and an optical system 241. On the
basis of image signals for colors of yellow (Y), magenta
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(M), cyan (C), and black (K), the laser scanning section
200 irradiates the photoconductor drums 201Y to 201K
to provide an image to be formed on the sheet.
[0022] The photoconductor drums 201Y to 201K retain
respective color toners supplied from a developing de-
vice (not shown) corresponding to the aforementioned
irradiation locations. The photoconductor drums 201Y to
201K sequentially transfer the toner images being held
onto a transfer belt 207. The transfer belt 207, which is
an endless belt, is rotationally driven by a roller 213 to
convey the toner image to a transfer location T.
[0023] A conveyance path 101 conveys a sheet
stocked in the paper cassette unit C through the transfer
location T, a fixing device 30, and an output tray 211 in
this order. A sheet stocked in the paper cassette unit C
is guided by the conveyance path 101 and conveyed to
the transfer location T, and then the transfer belt 207
transfers the toner image to the sheet at the transfer lo-
cation T.
[0024] The sheet having the toner image formed on a
surface thereof is guided by the conveyance path 101
and conveyed to the fixing device 30. The fixing device
30 heats and melts the toner image to thereby allow the
toner to be penetrated into and fixed onto the sheet. This
can prevent the toner image on the sheet from being
disturbed by an external force. The conveyance path 101
conveys the sheet on which the toner image is fixed to
the output tray 211 so as to eject the sheet out of the
image forming apparatus 1.
[0025] A controller 801 is a unit for controlling devices
and mechanisms in the image forming apparatus 1 in a
centralized manner. The controller 801 includes, for ex-
ample, a central processor such as a central processing
unit (CPU), and volatile and non-volatile memories. Ac-
cording to an embodiment, a central processor controls
the devices and the mechanisms in the image forming
apparatus 1 by executing programs stored in memories.
Alternatively, the controller 801 may implement part of
the functions as a circuit.
[0026] A configuration including the sections used for
conveying an image (toner image) to be formed to the
transfer location T and transferring the image onto the
sheet is referred to as a transfer unit 40. The transfer unit
40 transfers the image to be formed onto the sheet.
[0027] FIG. 2 is a diagram illustrating a configuration
example of the fixing device 30. The fixing device 30 fixes
an image transferred to a sheet onto the sheet. The fixing
device 30 has a plate-shaped heating member 32, and
an endless belt 34 suspended by a plurality of rollers.
Furthermore, the fixing device 30 has drive rollers 33 by
which the endless belt 34 is suspended and which rota-
tionally drive the endless belt in a certain direction. The
fixing device 30 has a tension roller 35 by which the end-
less belt 34 is suspended and which imparts tension
thereto. The fixing device 30 also has a pressure roller
31 (pressure element) with a surface having an elastic
layer formed thereon.
[0028] The heating member 32 at its heat-generation

side is in contact with the inner surface of the endless
belt 34 and presses the endless belt 34 against the pres-
sure roller 31. This configuration allows the heating mem-
ber 32 and the pressure roller 31 to interpose a sheet
105 carrying a toner image in between a contact portion
(nip portion) formed in conjunction with the pressure roller
31, and heat and pressurize the sheet 105.
[0029] The heating member 32 is configured such that
a heat generating resistive layer (a heat generating re-
sistive member 60 to be discussed later) is stacked on
top of a ceramic substrate, and a protective layer formed
from a heat-resistant member is stacked thereon. The
protective layer is provided to prevent the ceramic sub-
strate and the heat generating resistive layer from being
in contact with the endless belt 34. This reduces the abra-
sion of the endless belt 34. The substrate on which the
heat generating resistive layer is stacked is not limited
to a ceramic substrate. The substrate on which the heat
generating resistive layer is stacked preferably has a high
thermal conductivity and a high insulating property.
[0030] The fixing device 30 has a plurality of temper-
ature sensors 80 arranged side by side in the Y-axis di-
rection (not shown in FIG. 2). In this embodiment, the
temperature sensors 80 are incorporated into the heating
member 32.
[0031] In this example, the ceramic substrate of the
heating member 32 has a thickness of 1 to 2 mm, and
the material of the protective layer is SiO2 with a thickness
of 60 to 80 mm. Furthermore, the endless belt 34 includes
a base layer (Ni/SUS/PI with a thickness of 60 to 100
mm); an elastic layer (Si rubber with a thickness of 100
to 300 mm); and a release layer (PFA with a thickness of
15 to 50 mm) sequentially from the side in contact with
the heating member 32. The thickness and the materials
of respectively layers are shown by way of example only.
[0032] The endless belt 34 may also employ the rota-
tion of the pressure roller 31 as the power source for the
belt.
[0033] FIG. 3 is a diagram illustrating a mechanism for
allowing the heating member 32 to generate heat. A heat
generating mechanism 50 has the heat generating resis-
tive member 60, a plurality of electrodes 601 to 607, and
an integrated electrode 610. Furthermore, the heat gen-
erating mechanism 50 has a plurality of switching ele-
ments 701 to 707, a power source 65, and wiring 66.
Note that the plurality of switching elements 701 to 707
are referred to as a switch unit 700.
[0034] The heat generating resistive member 60 is a
plate-shaped member disposed so as to face a surface
of the sheet 105 being conveyed, and constituted by a
plurality of resistive members 61. The resistive members
61 are a plurality of small cell regions acquired by dividing
the heat generating resistive member 60 in a direction
perpendicular to the sheet conveyance direction (in the
Y-axis direction). In this embodiment, each of the resis-
tive members 61 has the same width in the Y-axis direc-
tion, but may have a different one.
One end of each of the resistive members 61 is connect-
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ed to the electrode 610, and the other end is connected
to one of the electrodes 601 to 607.
[0035] The electrode 610 and the electrodes 601 to
607 are formed from an aluminum layer. The electrode
610 or the one electrode is integrally formed, but the other
electrode is divided into the electrodes 601 to 607 as
illustrated. Here, the divisions of the resistive members
61 that are divided by the electrodes 601 to 607 are re-
ferred to as a block (blocks 71 to 77).
[0036] The electrodes 601 to 607 are connected to the
switching elements 701 to 707, respectively. Turning the
switching elements 701 to 707 ON/OFF will cause the
resistive members 61 in the blocks 71 to 77 to be ener-
gized by the power source 65 and generate heat in each
of the arrayed blocks 71 to 77.
[0037] In other words, the resistive members 61 (heat
generating parts) are stacked on top of the ceramic sub-
strate to be arrayed in the Y-axis direction (a first direc-
tion) and energized to generate heat. The plurality of re-
sistive members 61 are divided into the plurality of blocks
71 to 77 and provided with power control for each of the
blocks 71 to 77. In this embodiment, the blocks 71 to 77
each include a plurality of resistive members 61. How-
ever, at least one of the blocks 71 to 77 may only have
to include a plurality of adjacent resistive members 61.
[0038] The locations of the blocks 71 to 77 and the
lengths thereof in the Y-axis direction are specified on
the basis of the standard size of the sheet. If the sheet
105 to be conveyed is of a small size, then heat primarily
needs not to be generated at a location where the sheet
does not pass through. In this embodiment, depending
on the size of the sheet being conveyed, ON/OFF control
is performed to each of the blocks 71 to 77. For example,
when a small sheet of A5 size is heated, the block 74
(the first block) is turned ON and the other blocks are
turned OFF. In the case of A4 size, for example, the
blocks 73, 74, and 75 are turned ON, and the other blocks
71, 72, 76, and 77 are turned OFF. In the case of A3 size,
for example, all the blocks 71 to 77 are turned ON. This
energization control is performed by the switching ele-
ments 701 to 707 performing ON/OFF actions in re-
sponse to the control by the controller 801. As described
above, depending on the sheet size, control is performed
to determine which blocks 71 to 77 of resistive members
61 are energized, thereby preventing unnecessary heat
generation.
[0039] Note that the controller 801 collectively controls
the outputs of the resistive members 61 in the blocks 71
to 77. The control performed by the controller 801 is not
limited to the ON/OFF control of the output of the resistive
members 61 in the blocks 71 to 77. As will be discussed
later, the controller 801 may also collectively adjust (pro-
vide feedback control to) the output of the resistive mem-
bers 61 in the blocks 71 to 77 so that the detected tem-
perature by a temperature detection region 82 corre-
sponding to each of the blocks 71 to 77 reaches a target
temperature.
[0040] The controller 801 may also perform control so

that the output of the blocks 71 to 77 that do not corre-
spond to the sheet size is less than the output of the
blocks 71 to 77 that correspond to the sheet size. For
example, to heat a small sheet of A5 size, the controller
801 may perform control so that the block 74 provides
high output, and the other blocks 71 to 73 and 75 to 77
may provide output that is less than that of the block 74.
[0041] In this embodiment, the sheet is conveyed so
that the center of the sheet in the Y-axis direction passes
the center of the group of the resistive members 61 in
the Y-axis direction. The block 74 includes the group of
the resistive members 61 that are located at the center
of the group of the resistive members 61 in the Y-axis
direction. The block 74 includes the group of the resistive
members 61 in a region through which sheets of all sizes
to be subjected to a fixing treatment (sheets of the min-
imum size to be subjected to a fixing treatment) pass.
During the fixing treatment, the resistive members 61 of
the other blocks 71 to 73 and 75 to 77 are turned OFF
or reduced to low output when the sheet has a small size.
The group of the resistive members 61 in the block 74 is
controlled to provide high output (output for the fixing
treatment).
[0042] Furthermore, to subject the sheet of A3 size to
a fixing treatment, the controller 801 turns ON all the
blocks 71 to 77 to provide high output. At this time, the
controller 801 may perform control so that the detected
temperatures of the respective blocks 71 to 77 are the
same or may also perform control so that the target de-
tected temperatures of the respective blocks 71 to 77
may differ.
[0043] Of the blocks 71 to 77, the block 74 (correspond-
ing to A5 size) has the greatest number of resistive mem-
bers 61. The resistive members 61 of the blocks 73 and
75 (corresponding to A4 size) on both sides of the block
74 are the same in number and the greatest next to the
block 74. The resistive members 61 of the blocks 72 and
76 (corresponding to A3 size) which are located at both
outer ends of the blocks 73 and 75 in the Y-axis direction
and adjacent to the blocks 73 and 75 are the same in
number and the least among the blocks 71 to 77. The
resistive members 61 of the blocks 71 and 77 (corre-
sponding to A3 size) which are located at both outer ends
of the blocks 72 and 76 in the Y-axis direction and adja-
cent to the blocks 72 and 76 are the same in number,
and the least among the blocks 71 to 77 and the same
as the blocks 72 and 76 in number. The blocks 71 and
77 (the second block) are located on both ends in the Y-
axis direction among the blocks 71 to 77. Note that the
number of the blocks 71 to 77 can be set as appropriate.
[0044] Furthermore, in this embodiment, the tempera-
ture sensors 80 are provided in each of the blocks 71 to
77. The temperature sensors 80 detect the temperature
of the resistive members 61 in each of the blocks 71 to
77, and then output the detected value to the controller
801.
[0045] The temperature sensors 80 are installed, one
for each of the blocks 71 to 77, and provided with film-
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shaped thermistors 81. The thermistor 81 is disposed
between the surface of the ceramic substrate, on which
the resistive member 61 is formed, and the endless belt
34, and detects the temperature of the resistive member
61 at the distal end portion that is in contact with the
resistive member 61. Hereafter, the region which is the
distal end portion for detecting the temperature of the
temperature sensor 80 and which is in contact with the
resistive member 61 is referred to as the temperature
detection region 82. In other words, the temperature de-
tection region 82 can also be said to be a region of the
ceramic substrate of which temperature is detected by
the temperature sensor 80. The temperature detection
region 82 of each of the temperature sensors 80 overlaps
the resistive member 61 in the Y-axis direction in plan
view.
[0046] In this embodiment, the temperature detection
region 82 of each of the temperature sensors 80 has a
width in the Y-axis direction less than the width of the
resistive member 61 and is located inside the width of
the resistive member 61 in plan view. The temperature
detection region 82 of each of the temperature sensors
80 may only have to overlap the resistive member 61 in
the Y-axis direction in plan view, and may be located
partially outside the resistive member 61. The tempera-
ture detection region 82 of each of the temperature sen-
sors 80 may have a width in the Y-axis direction longer
than the width of the resistive member 61, and the center
thereof in the Y-axis direction may only have to overlap
the resistive member 61 in the Y-axis direction in plan
view.
[0047] The upper part of FIG. 4 is an enlarged diagram
illustrating the vicinity of the blocks 71 and 72, and the
lower part is a diagram schematically illustrating a tem-
perature distribution. The vertical axis of the temperature
distribution represents the temperature transferred to the
endless belt 34, and the horizontal axis represents the
distance from an end of the heat generating resistive
member 60.
[0048] As shown in the upper part of FIG. 4 and in FIG.
3 above, there is provided a gap of a specified length L1
between the resistive members 61 in the blocks 71 to 77.
This gap is referred to as the gap L1 as required. The
length of the gap L1 may be changed depending on the
size and the material of the resistive members 61. As
shown in the lower part of FIG. 4, the temperature at the
location of a gap is lower than the temperature at the
location of the resistive member 61. As the gap L1 in-
creases (becomes longer), this tendency becomes no-
ticeable, causing an increase in temperature differences
(variations in heat generation) on the temperature distri-
bution graph.
[0049] Furthermore, in this embodiment, there is also
provided a gap of a specified length L2 between the
blocks 71 to 77. This gap will be referred to as a gap L2
as required. The gap L2 is longer than the gap L1 inside
the blocks 71 to 77. This is because a certain distance
has to be provided between the blocks 71 to 77 in order

to prevent leakage therebetween. This length of the gap
L2 may also be changed depending on the size, the ma-
terial, and the voltage value of the resistive members 61.
As described above, as shown in the lower part of FIG.
4, since the gap L2 is longer, the temperature at the lo-
cation of a gap having a gap length of L2 between the
blocks 71 to 77 is much lower than the temperature at
the location of a gap inside the blocks 71 to 77 (gap length
= L1). Note that in this embodiment, in the Y-axis direc-
tion, the widths of the gaps L1 and L2 are less than the
width of the resistive member 61, but may also be greater
than the width of the resistive member 61.
[0050] On the other hand, in the temperature distribu-
tion graph shown in the lower part of FIG. 4, the temper-
ature is further lowered at an end portion of the heat gen-
erating resistive member 60 (in the vicinity of reference
0) because heat escapes out of the heat generating re-
sistive member 60.
[0051] In such a temperature distribution, it is neces-
sary to detect temperatures with greater accuracy. Re-
ferring to FIG. 5, a description will be given of at which
location the temperature detection regions 82 are set.
[0052] First, the temperature detection regions 82 are
set neither on the gap L1 between the resistive members
61 nor on the gap L2 between the blocks 71 to 77. That
is, the temperature detection region 82 is set at a location
where the region overlaps the resistive member 61 in the
Y-axis direction. This setting rule will be referred to as
the first rule. Furthermore, in this embodiment, the tem-
perature detection region 82 is set at a location inside
the resistive member 61 in the Y-axis direction. Since the
temperature at the gaps L1 and L2 is lowered as de-
scribed above, the temperature cannot be detected with
accuracy. Therefore, the first rule is provided as a setting
rule for the temperature detection regions 82. Note that
when the length of the temperature detection region 82
in the Y-axis direction (hereafter, as required, the length
of a member in the Y-axis direction will be referred to as
the width or the width length) is physically longer than
the width of the resistive member 61, at least the center
of the temperature detection region 82 in the Y-axis di-
rection is located inside the resistive member 61.
[0053] Then, in the block 71 at an end of the heat gen-
erating resistive member 60, the temperature detection
region 82 is set to be closer to the center of the heat
generating resistive member 60 (closer to the block 74
at which high output is always provided during the fixing
treatment) than to the center in the block 71 (indicated
by an alternate long and short dashed line). The same
holds true for the block 77 at the other end that is not
shown in FIG. 5 (see FIG. 3). This setting rule will be
referred to as the second rule. As described above, on
the end sides of the heat generating resistive member
60, since heat escapes outwardly causing the tempera-
ture to be lowered, it is not possible to measure the tem-
perature with accuracy. Therefore, at the end blocks 71
and 77, in order to avoid the influence of lowered tem-
peratures as much as possible, at least the temperature
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detection region 82 is set to be closer to the center of the
heat generating resistive member 60 than to the center
of in the blocks 71 and 77.
[0054] Furthermore, in this embodiment, a comparison
is made between the width lengths of the blocks 71 to 77
on both sides that are adjacent to the blocks 71 to 77 of
interest (focused block) to which the temperature detec-
tion region 82 is to be set, and then the temperature de-
tection region 82 is set so as to be closer to the longer
one. This setting rule will be referred to as the third rule.
For example, in the case where the block 72 is assumed
to be a focused block and the temperature detection re-
gion 82 is set to the block 72, the respective widths of
the blocks 71 and 73 on both adjacent sides, that is, L3
and L4 of FIG. 5 will be compared with each other. In this
example, since L4 is longer, the temperature detection
region 82 is set in the block 72 to a location that is closer
to the block 73 than to the center of the block 72 (indicated
by an alternate long and short dashed line). The same
holds true for the case where the temperature detection
region 82 is set assuming that the block 73 is a focused
block. In this case, the respective widths of the blocks 72
and 74 on both sides, that is, L3 and L5 are compared
with each other, and then since L5 is longer, the temper-
ature detection region 82 is set to a location that is closer
to the block 74. According to the third rule mentioned
above, since the temperature detection region 82 of the
focused block 72 is set to be closer to the block 73 that
will generate a greater amount of heat, for example, when
compared with the setting at the center of the block 72,
it is possible to detect temperatures closer to an average
in the temperature gradient in the Y-axis direction within
the block 72.
[0055] In the blocks 75 and 76 not shown in FIG. 5, the
temperature detection region 82 is set according to the
third rule (see FIG. 3). Note that since the block 74 is not
at an end of the heat generating resistive member 60 and
the blocks 73 and 75 on both sides have the same length,
only the first rule is applied. In this embodiment, concern-
ing the block 74, since the block 74 is located at the center
of the heat generating resistive member 60, the temper-
ature detection region 82 is to be set at the center of the
block 74 (see FIG. 3). More specifically, when the number
of the resistive members 61 included in the block 74 is
an odd number, the temperature detection region 82 is
set at a location that overlaps the resistive member 61
at the center in the Y-axis direction in plan view. When
the number of the resistive members 61 included in the
block 74 is an even number, the temperature detection
region 82 is set to a location that overlaps either one of
the two resistive members 61 at the center in the Y-axis
direction in plan view.
[0056] In the examples of FIGs. 3 to 5, the width of the
block 74 at the center of the heat generating resistive
member 60 is longer, and the width is reduced toward
both ends. Furthermore, the heat generating resistive
member 60 is configured to be divided into a plurality of
smaller groups of resistive members 61. Other than this

configuration, the configuration with one resistive mem-
ber per block and the configuration with no rule for the
width may also be conceivable. FIG. 6 illustrates an ex-
ample. FIG. 6 illustrates blocks 71A, 72A, 73A, and 74A
having the width lengths of L11, L12, L13, and L14, re-
spectively. Note that in this example, illustrated are only
the blocks 71A to 74A where those blocks similar to the
blocks 71 to 77 of the first embodiment are found. The
width lengths of the respective blocks 71A to 74A have
the relation below:

L14 > L11 > L12 > L13.

Furthermore, unlike those in FIGs. 3 to 5, a heat gener-
ating resistive member 60A is divided only in blocks, so
that one object, that is, one resistive member 61A is found
in the blocks 71A to 74A.
[0057] In such a configuration example, the tempera-
ture detection region 82 is set according to the first to
third rules mentioned above. In particular, for the block
72A, the temperature detection region 82 is set to be
closer to an end of the heat generating resistive member
60 than to the center in the block 72A.
[0058] In this example, the highest priority is placed on
the first rule, the next highest priority on the second rule,
and finally the lowest priority on the third rule. However,
no limitation is imposed on this.
[0059] Note that in the first embodiment, the tempera-
ture sensor 80 may be configured such that the temper-
ature detection region 82 is in contact with a location
which overlaps the resistive member 61 in plan view on
the rear surface opposite to the front surface of the ce-
ramic substrate where the resistive member 61 is formed.
Still in this case, since the region of the ceramic substrate
indicative of the temperature of the resistive members
61 can be detected, the controller 801 can employ the
detected temperature to control the blocks 71 to 77 to
which the resistive members 61 belong. Furthermore,
the temperature sensor 80 may also be a contact type
sensor that includes a bimetal or thermocouple other than
the thermistor 81. The temperature sensor 80 may detect
temperatures in a noncontact fashion using an infrared
radiation, in the case of which the temperature detection
region 82 is a temperature detection region of the tem-
perature sensor 80 for the ceramic substrate.
[0060] In the first embodiment, temperatures are de-
tected for each of the blocks 71 to 77 into which a plurality
of resistive members 61 are divided, so that power control
is performed to the resistive members 61 collectively in
each of the blocks 71 to 77. Thus, in the first embodiment,
it is possible to appropriately control the amount of heat
generation in the Y-axis direction in which the resistive
members 61 are arranged.
[0061] Conventionally, as in Patent Literature 2, when
there are a pair of heat generating parts at the center of
a heat generating region with a gap interposed therebe-
tween, a temperature detection region was set to overlap
the pair of heat generating parts across the gap. In this
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case, since the region of the gap at which the gap is
located at the center of the temperature detection region
is lower in temperature than the region of the heat gen-
erating parts, there is a possibility of improving the accu-
racy of temperature detection.
[0062] In the first embodiment, it is possible to improve
the accuracy of temperature detection because the tem-
perature detection region 82 is set at a location inside
the resistive member 61 in the Y-axis direction. That is,
although a plurality of resistive members 61 are arranged
side by side with the gap L1 therebetween, it is possible
to appropriately detect temperatures without being af-
fected by a temperature change (temperature degrada-
tion) caused by the gap in the Y-axis direction.
[0063] Conventionally, as in Patent Literatures 2 and
3, the amount of heat generation of a heat generating
part was detected on the rear surface of the ceramic sub-
strate. In this case, since the temperature of the heat
generating part is detected via the ceramic substrate,
there is a possibility of improving the accuracy of tem-
perature detection.
[0064] In the first embodiment, since the temperature
of the resistive members 61 is detected on the front sur-
face of the ceramic substrate on which the resistive mem-
bers 61 are formed, it is possible to improve the accuracy
of temperature detection in this regard.

(Second Embodiment)

[0065] In the second embodiment, referring to FIG. 2,
the temperature sensor 80 is to detect a region A down-
stream of the heating member 32 on the endless belt 34.
However, a region B upstream of the heating member
32 may also be detected. In the second embodiment, the
temperature sensor 80 is to detect the temperature of
the inner surface 341 of the endless belt 34. However,
the temperature of the outer surface 342 of the endless
belt 34 may also be detected.
[0066] FIG. 7 illustrates the temperature detection re-
gions 82 that are set on the endless belt 34.
[0067] A plurality of temperature sensors 80 are pro-
vided in the Y-axis direction corresponding to the blocks
71 to 77. The temperature sensors 80 are configured in
the same manner as in the first embodiment and provided
with the thermistors 81. Each temperature detection re-
gion 82 of the thermistors 81 overlaps, in the Y-axis di-
rection, a region 83 opposed to the resistive member 61
on the endless belt 34 heated by the resistive member
61 (a heated body) (the first rule). Furthermore, in the
second embodiment, each temperature detection region
82 is located within the region 83 opposed to the resistive
member 61 on the endless belt 34.
[0068] The second embodiment is different from the
first embodiment in that each temperature detection re-
gion 82 is set not on the ceramic substrate but on the
endless belt 34 to be heated by being brought into contact
with the ceramic substrate. The other configuration of the
second embodiment is the same as that of the first em-

bodiment. The setting rule of each temperature detection
region 82 is the same as that of the first embodiment.

(Third Embodiment)

[0069] FIG. 8 is a diagram illustrating blocks 71B to
73B of resistive members 61 according to a modified ex-
ample.
[0070] In the third embodiment, a sheet is conveyed
while being shifted toward one end of the group of the
resistive members 61 in the Y-axis direction (to the left
in FIG. 8).
[0071] Of the blocks 71B to 73B, the block 71B (cor-
responding to A5 size) which is on one endmost side in
the Y-axis direction includes the largest number of resis-
tive members 61. The block 72B (corresponding to A4
size) adjacent to the block 71B includes the lowest
number of resistive members 61 among the blocks 71B
to 73B. The block 73B (corresponding to A3 size) which
is located on the other endmost side of the block 72B in
the Y-axis direction and adjacent to the block 72B in-
cludes the resistive members 61 the number of which is
less than that of the block 71B and greater than that of
the block 72B. Note that the number of the blocks 71 to
77 can be appropriately set.
[0072] To heat the sheet of A5 size, the controller 801
turns ON the block 71B (the first block) and turns OFF
the blocks 72B and 73B. In the case of A4 size, the con-
troller 801 turns ON the blocks 71B and 72B and turns
OFF the block 73B. In the case of A3 size, the controller
801 turns ON all the blocks 71B to 73B. The controller
801 may also perform control so that the output of the
blocks 71B to 73B that do not correspond to the sheet
size is less than the output of the blocks 71B to 73B that
correspond to the sheet size.
[0073] The temperature detection region 82 of the ther-
mistor 81 of the temperature sensors 80 is set on the
basis of the same first to third rules as those of the first
embodiment. That is, the temperature detection region
82 is set to a location that overlaps the resistive member
61 in the Y-axis direction (the first rule). Furthermore, in
this embodiment, the temperature detection region 82 is
set to a location that is inside the resistive member 61 in
the Y-axis direction.
[0074] In the block 73B that is located on the other
endmost side of the block 72B in the Y-axis direction, the
temperature detection region 82 is set to be closer to the
block 71B, which provides high output all the time during
the fixing treatment, than to the center in the block 73B
(indicated by an alternate long and short dashed line)
(the second rule).
[0075] Furthermore, the width lengths of both the
blocks 71B and 73B adjacent to the block 72B are com-
pared with each other, and then in the block 72B that is
a focused block, the temperature detection region 82 is
set to be closer to the longer one (the third rule).
[0076] In this example, the highest priority is placed on
the first rule, the second highest priority on the second
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rule, and the third priority on the third rule, which are not
limitative. Furthermore, in the aforementioned embodi-
ment, though the second rule and the third rule are de-
scribed individually, these may be combined. In other
words, two temperature detection regions 82 may be pro-
vided in one block, with one disposed at a location for
the second rule, and the other disposed at a location for
the third rule. Note that in a heating device with a plurality
of blocks arrayed as with the embodiments, heat trans-
ferred from an adjacent block exerts an influence on tem-
perature detection and temperature control. However,
according to the second rule and the third rule mentioned
above and a combination thereof, the location of the tem-
perature detection region is set by taking into account
the heat transferred from an adjacent block, thereby en-
abling more appropriate temperature control.

(Fourth Embodiment)

[0077] In a fourth embodiment, a description will be
given of an exemplary aspect in which the configuration
of the fixing device of the first embodiment is modified.
FIG. 9 is a diagram illustrating a configuration example
of the fixing device 30A.
[0078] A film guide 36 is semi-cylindrical, and accom-
modates the heating member 32 in a recessed portion
361 on the outer circumferential surface.
[0079] A fixing film 34A (belt) is an endless rotational
belt. The fixing film 34A is fitted over the outer circumfer-
ential surface of the film guide 36. The fixing film 34A is
interposed and held between the film guide 36 and the
pressure roller 31 and driven by the rotation of the pres-
sure roller 31.
[0080] The aforementioned heating member 32 is in
contact with the fixing film 34A and heats the fixing film
34A.
[0081] A sheet 105 on which a toner image is formed
is conveyed between the fixing film 34A and the pressure
roller 31. The fixing film 34A heats the sheet and fixes
the toner image on the sheet onto the sheet.
[0082] The aspect of the heating member 32 according
to the first embodiment can also be applied to the fixing
device 30A of the fourth embodiment. Note that the ther-
mistor 81 of the temperature sensor 80 (not shown in
FIG. 9) is disposed between the fixing film 34A and the
heating member 32, and the temperature detection re-
gion 82 is set according to the aspect of the first embod-
iment.
[0083] Note that the thermistor 81 may also be in con-
tact with the rear surface of the ceramic substrate (the
heating member 32) on which no resistive members 61
are formed. The temperature detection region 82 is set
according to the aspect of the first embodiment. For ex-
ample, by following the first rule, the temperature detec-
tion region 82 is set to a location that overlaps the resistive
member 61 in the Y-axis direction in plan view. Further-
more, in the fourth embodiment, the temperature detec-
tion region 82 is set to a location that is inside the resistive

member 61 in the Y-axis direction in plan view.
[0084] As described in detail above, in the heating de-
vice of the embodiment in which a plurality of heat gen-
erating parts are arranged side by side with a gap ther-
ebetween, the amount of heat generation can be appro-
priately controlled by performing appropriate tempera-
ture detection without being influenced by temperature
variations caused by the gaps in the direction in which
the plurality of heat generating parts are arranged.
[0085] In each of the aforementioned embodiments, a
description was given of the fixing devices 30 and 30A,
as examples of a heating device, for performing the fixing
treatment. However, the heating device (the fixing devic-
es 30 and 30A) may also perform a decolorization treat-
ment in which a sheet is heated to decolor an image on
the sheet. In this case, it is assumed that the image is
formed by a decolorable colorant that can be decolorized
by heating. Furthermore, for example, the heating device
may also be used for a treatment to uniformly heat and
dry a panel, and those to be heated by the heating device
are not limited to a sheet.
[0086] While certain embodiments have been de-
scribed, these embodiments have been presented by
way of example only, and are not intended to limit the
scope of invention. Indeed, the novel apparatus, methods
and system described herein may be embodied in a va-
riety of other forms; furthermore, various omissions, sub-
stitutions and changes in the form of the apparatus, meth-
ods and system described herein may be made without
departing from the framework of the inventions. The ac-
companying claims and their equivalents are intended to
cover such forms or modifications as would fall within the
scope of the inventions.

Claims

1. A heating device comprising:

a substrate;
a plurality of heat generating parts which are di-
vided into a plurality of blocks and which are
arranged side by side in each block on the sub-
strate with a gap between the heat generating
parts; and
temperature sensors which each have a tem-
perature detection region provided in each of
the blocks corresponding to the heat generating
parts with the gap being avoided, the tempera-
ture sensors less in number than the plurality of
heat generating parts detecting the tempera-
tures of the heat generating parts.

2. The heating device according to claim 1, wherein the
temperature detection region of the temperature
sensor is a portion corresponding to the heat gener-
ating part in a travel direction of a heated body to be
heated by the heat generating part.
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3. The heating device according to claim 1, wherein the
plurality of blocks comprise:

a first block having a greatest number of the heat
generating parts among the blocks; and
a second block having the heat generating parts
less in number than the heat generating parts
that constitute the first block, and
the temperature detection region of the second
block is located closer to the first block than to
a center location of the second block in an ar-
rangement direction of the first block and the
second block.

4. The heating device according to claim 1 or 2, wherein
in an arrangement direction of the blocks, the tem-
perature detection region in a predetermined block
is located closer to one block having a greater
number of the heat generating parts among both
blocks adjacent to the predetermined block.

5. The heating device according to any one of claims
1 to 4, wherein
if a first block having a greatest number of the heat
generating parts among the blocks includes an odd
number of the heat generating parts, the temperature
detection region of the first block is provided corre-
sponding to the heat generating part at a center in
an arrangement direction of the heat generating
parts; and
if the first block includes an even number of the heat
generating parts, the temperature detection region
of the first block is provided corresponding to either
one of two heat generating parts with a gap inter-
posed therebetween, the gap being located at the
center in the arrangement direction of the heat gen-
erating parts.

6. An image forming apparatus comprising a fixing de-
vice, the fixing device comprising:

an endless rotational body;
the heating device according to claim 1, and hav-
ing a heating member comprising the substrate,
the plurality of heat generating parts and the the
temperature sensors, the heating member being
provided on an inner side of the endless rota-
tional body; and
a pressure element configured to face the heat-
ing member via the endless rotational body and
to form a nip configured to press a sheet in con-
junction with the endless rotational body, the fix-
ing device being configured to fix an image
transferred to a sheet onto the sheet.

7. The image forming apparatus according to claim 6,
wherein the temperature detection region of the tem-
perature sensor is a portion corresponding to the

heat generating part in a travel direction of a heated
body to be heated by the heat generating part.

8. The image forming apparatus according to claim 6,
wherein the plurality of blocks comprise:

a first block having a greatest number of the heat
generating parts among the blocks; and
a second block having the heat generating parts
less in number than the heat generating parts
that constitute the first block, and
the temperature detection region of the second
block is located closer to the first block than to
a center location of the second block in an ar-
rangement direction of the first block and the
second block.

9. The image forming apparatus according to claim 6
or 7, wherein in an arrangement direction of the
blocks, the temperature detection region in a prede-
termined block is located closer to one block having
a greater number of the heat generating parts among
both blocks adjacent to the predetermined block.

10. The image forming apparatus according to any one
of claims 6 to 9, wherein
if a first block having a greatest number of the heat
generating parts among the blocks includes an odd
number of the heat generating parts, the temperature
detection region of the first block is provided corre-
sponding to the heat generating part at a center in
an arrangement direction of the heat generating
parts; and
if the first block includes an even number of the heat
generating parts, the temperature detection region
of the first block is provided corresponding to either
one of two heat generating parts with a gap inter-
posed therebetween, the gap being located at the
center in the arrangement direction of the heat gen-
erating parts.
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